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(54) OPTICAL INFORMATION RECORDING IVIEDIUM 

(57)Abstract: 

n. X t l^iX*T- PROBLEM TO BE SOLVED: To obtain an optical information 

recording medium having degradability when it is allowed to stand in 
the natural world by using a degradable polymer having at least one 
of photodegradability and biodegradability as part or all of the 
~ /.r material of at least the substrate of a medium with a light 

interference layer containing a dye phase on the substrate. 
SOLUTION: The degradable polymer is preferably an ethylene 
H 0 copolymer of formula I, wherein each of (x) and (y) is the number of 

^N-C-h. ^ repeating units on the condition of x+y=100, (X) is 50-99.9, (y) is 

0.1-50, X is nitrile or a group of formula II, III or IV and each of R1-R3 
^ is H or 1-30 alkyl. The ethylene copolymer is obtained by 

^y iir copolymerizing ethylene and 2-nitrile-3-vinyloxirane, 

2-acetyI-3-vinyloxirane, 2-acetoxy-3-vinyloxirane, 
2-acetamide-3-vinyloxirane or the like in the presence of a radical 
polymerization initiator. A used medium is discarded while suppressing environmental pollution and 
treatment cost is also reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical information recording medium constituted using resolvability polymer which is polymer in 
which, as for the above-mentioned base, some or all of the material has either [ at least ] photodegradable 
or biodegradability at least among constructs of an optical information recording medium which have on a 
base a light interference layer containing a pigment layer. 

[Claim 2] Resolvability polymer is a following general formula. The optical information recording medium 
according to claim 1 which is an ethylenic copolymer expressed with [the-izing 1]. 
[Formula 1] 

H H H H H H 

-^i - i - i= i -o - i-b- 



[ — however — x and y express the number of each repeating unit when referred to as x+y=100, and 

50-99.9y of x are the values of 0.1-50 — X — a nitrile group and a following general formula [Hzing 2] There 

is nothing. Either of [the-izing 4] is expressed. 

[Formula 2] 

0 
II 

-0-C-Ri 



(however, expresses the alkyi group of a hydrogen atom and the carbon numbers 1-3.) [Formula 3] 



H 0 



(however, Rg expresses an alkyI group of a hydrogen atom and the carbon numbers 1-3.) [Formula 4] 



O 
II 

-C-R, 



(However, R3 expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) ] 
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[Claim 3]Resolvability polymer is the following substantially. A content of a repeating unit expressed with 
[the-izing 5] is 50 - 99.9-mol % and a following general formula. The optical information recording medium 
according to claim 1 which is an ethylenic copolymer in which a content of a repeating unit expressed with 
[theHzing 6] comprises 0.1 - 50-mol %. 
[Formula 5] 
H H 



** [Formula 6] 

H H H H 



[ — however, a joint hand expressed with (a) and (b) — mutual — (a)-(a) (b)-(b) and (a)- not joining 
together in combination of (b) — X — a nitrile group and a following general formula [--izing 2] There is 
nothing. Either of [the-izing 4] is expressed, 

[Formula 2](however, expresses the alkyi group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 3](however, expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 4](However. R3 expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) ] 
[Claim 4]Resolvability polymer is the following substantially. A content of a repeating unit expressed with 
[theHzing 7] is 50 - 99.9-mol % and the following, [-izing 8] And a following general formula Contents of a 
repeating unit expressed with [the-izing 9] are 0.1 - 40-mol %, and it is the following. [Hzing 8] And a 
following general formula The optical information recording medium according to claim 1 which is an 
ethylenic copolymer in which the total quantity of [the-izing 9] comprises 0.2 - 50-mol %. 
[Formula 7] 
H H 



** [Formula 8] 
H H 

k '0 k 



** [Formula 9] 
H H Y 

k'ok I 



3 



JP 2000-105945 

(However, Y and Z shall be the same or different substituents, and shall express the alkyi group of the 
carbon numbers 1-7, respectively) 

[Claim 5]The optical information recording medium according to claim 1 which is a vinyl alcohol system 
polymer in which resolvability polymer has biodegradability. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical information recording medium using the material 
which is easy to disassemble under natural environment so that it may be easy to perform disposal after use. 
[0002] 

[Description of the Prior Art]Record the data of the picture of a character, a figure, etc., an image, or a 
sound, and as a means to reproduce, Although the optical disc which has a recording layer which contains 
for example, pentamethine system cyanine dye as a recording material in which the record and playback 
corresponding to a laser beam with a wavelength of 770-830 nm are possible is known as a CD-R, From this 
laser beam, with short wavelength, for example, a 620-690-nm red laser beam. DVD-R (a digital video disk 
— recordable or a digital versatile disc — recordable) etc. of the optical disc in which high density recording 
and playback are possible have come to be used as media which bear a future time. Although optical 
information recording media, such as such a CD-R and DVD-R, provide the recording layer containing 
coloring matter on a substrate, in addition a reflecting layer, a protective layer, etc. are provided if needed, 
generally as the substrate, polycarbonate resin is used. The mechanical strength (shock resistance) of 
polycarbonate resin is large, and it is because it excels in the point which does not break easily when 
treating an optical disc, and transparency in case laser performs record and playback. 
[0003] 

[Problem(s) to be Solved by the Invention]However, when carrying out discarding treatment of the used 
optical disc and it abandons under natural environment. There is a problem of the substrate which is hard to 
disassemble only by neglecting it, and occupies many especially among the whole composition being 
deficient in the resolvability by available light and the resolvability (biodegradability) by a microorganism 
when it consists of polycarbonate resin, and remaining as garbage long. When a substance harmful to the gas 
emitted at the time of combustion in order to avoid this problem, when it is going to carry out incineration 
processing is contained and it discharges in the atmosphere as it is, it becomes a cause of air pollution and 
there is a problem from a point of environmental protection. Although recycling the substrate of a used 
optical disc and using resources effectively is also considered. When resin of the material is reproduced 
from a used substrate, especially in the case of polycarbonate resin, as for a substrate by the reproduced 
resin, the outstanding transparency which it originally has is lost remarkably, and there is a problem in 
transparency as substrates, such as CD-R which performs the record and reproduction which use laser. 
[0004]Even if it neglects the 1st purpose of this invention in a nature, there is in providing the optical 
information recording medium which has resolvability. The 2nd purpose of this invention is to provide the 
optical information recording medium which lessens generating of a public nuisance and can perform 
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discarding treatment of a used product The 3rd purpose of this invention is to provide the optical 
information recording medium which can reduce the cost of the discarding treatment of a used product The 
4th purpose of this invention is to provide the optical information recording medium which can apply the 
conventional manufacturing method without a m^or change. 
[0005] 

[Means for Solving the Problemjlf this invention persons use for a construct of a base and other optical 
information recording media material which consists of polymer of photodegradable or biodegradability as a 
result of inquiring wholeheartedly, in order to solve an aforementioned problem. The construct can be 
decomposed only by neglecting a used optical information recording medium in a nature, and it finds out that 
a residue can be lessened, and came to carry out this invention. This invention Therefore, (1), The 
above-mentioned base at least provides an optical information recording medium with which some or all of 
the material is constituted using resolvability polymer which is polymer which has either [ at least ] 
photodegradable or biodegradability among constructs of an optical information recording medium which 
have on a base a light interference layer containing a pigment layer. This invention is (2) and resolvability 
polymer is a following general formula. An optical information recording medium of the above (1) which is an 
ethylenic copolymer expressed with [theHzing 1], [Formula 1][ — however — x and y express the number 
of each repeating unit when referred to as x+y=100, and 50-99.9y of x are the values of 0.1-50 — X — a 
nitrile group and a following general formula [Hzing 2] There is nothing. Either of [the-izing 4] is expressed. 
[Formula 2](however, expresses the alkyi group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 3](however. Rg expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 4](However, R3 expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) ] (3) 
and resolvability polymer are the following substantially. The content of the repeating unit expressed with 
[the-izing 5] is 50 - 99.9-mol % and a following general formula. The optical information recording medium of 
the above (1) which is the ethylenic copolymer in which the content of the repeating unit expressed with 
[the-izing 6] comprises 0.1 - 50-mol %, [Formula 5]**[Formula 6][ — however, the joint hand expressed 
with (a) and (b) — mutual — (a)-(a) (b)-(b) and (a)- not joining together in the combination of (b) — X — a 
nitrile group and a following general formula [-izing 2] There is nothing. Either of [the-izing 4] is expressed. 
[Formula 2](however, R, expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 3](however. R2 expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) 
[Formula 4](However, R3 expresses the alkyI group of a hydrogen atom and the carbon numbers 1-3.) ] (4) 
and resolvability polymer are the following substantially. The content of the repeating unit expressed with 
[the-izing 7] is 50 - 99.9-mol % and the following. [Hzing 8] And a following general formula The contents of 
the repeating unit expressed with [the-izing 9] are 0.1 - 40-mol %. and it is the following. [Hzing 8] And a 
following general formula The optical information recording medium of the above (1) which is the ethylenic 
copolymer in which the total quantity of [theHzing 9] comprises 0.2 - 50-mol %, [Formula 7]**[Formula 
8]**[Formula 9](however, Y and Z shall be the same or different substituents, and shall express the alkyI 
group of the carbon numbers 1-7, respectively) — (5) resolvability polymer provides the optical information 
recording medium of the above (1) which is a vinyl alcohol system polymer which has biodegradability. 
[0006]In this invention, the added-a postscript type tape shape optical information recording medium which 
has a recording layer of organic coloring matter is also contained [ whose an optical information recording 
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medium is ] like the magnetic tape which can be stored not only to optical discs, such as CD-R and DVD-R, 
but to a cartridge in the tape of a base. It comprises a layer which turns into a light interference layer from 
the pigment layer, other organic materials, or the inorganic material which consists of 
organic-coloring-matter material, The recording layer which contains the monolayer in which pit formation 
is possible, or the pigment layer of two or more layers by laser radiation, For example, it adjusted a 
refractive index and thickness in order to adjust the optical physical property of an optical information 
recording medium in addition to this recording layer, the enhanced layer which consists of resin materials, 
the interiayer who provides between them when a base, a pigment layer, and a pigment layer are plurality 
further, etc. are contained, and these are named generically. 

[0007]in this invention — inside of members forming of "optical information recording medium — at least — 
The above-mentioned base ... using resolvability polymer — It is shown about material of each class of 
other constructs besides a base that resolvability polymer may be used, and when it is neglected in a nature, 
a residue which serves as garbage for a long period of time can be lessened, so that it will be carried out, if 
many of layers of the construct comprise resolvability polymer. In this invention, saying "a base uses 
resolvability polymer whose some or all of the material is polymer which has either [ at least ] 
photodegradable or biodegradability/' As a "base", a substrate for disks may be used, a tape may be 
sufficient, and other gestalten may be sufficient, and, saying "Some or all of the material ... resolvability 
polymer is used." For example, when considering it as a base which makes all of materials resolvability 
polymer and consists of the polymer about a base, Some materials may be made into resolvability polymer, 
it may be considered as a base which was used as a base which consists of composite of a Plastic solid 
which consists of resolvability polymer, and a Plastic solid of other materials, or was fabricated from a 
mixture of resolvability polymer and other materials, and the same may be said of other constructs, 
[0008]As "resolvability polymer", it is the above-mentioned general formula as polymer of photodegradable 
and biodegradability which has photodegradable, biodegradability, or its both, and has photodegradable and 
biodegradability namely, on the other hand at least. An ethylenic copolymer, the above which are shown by 
[the-izing 1] [Hzing 5] And the above-mentioned general formula An ethylenic copolymer, the above which 
consist of a predetermined repeating unit of [the-izing 6] [Hzing 7] **[-izing 8] And the above-mentioned 
general formula An ethylenic copolymer which consists of a predetermined repeating unit of [the-izing 9] 
can be mentioned. The above-mentioned general formula The above-mentioned general formula in which an 
ethylenic copolymer shown by [the-izing 1] is shown by X [Hzing 2] -[-izing 4] And it has one substituent of 
the nitrile groups, and they are these general formulas. [Hzing 2] -[TheHzing 4] is this general formula, 
respectively, although it has in a substituent an alkyi group of a hydrogen atom shown by R,, Rg. and R3, or 
the carbon numbers 1-3. [Hzing 1] In order to come out and to obtain an ethylenic copolymer shown, they 
are ethylene and at least one sort of following general formulas. It is obtained by carrying out 
copolymerization of the compound expressed with [theHzing 10] under existence of a radical polymerization 
initiator 



[Formula 10] 
H H H 
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(However, X a general formula) The same thing as the thing of [theHzing 1] is expressed. 

[0009]This general formula As a compound expressed with [theHzing 10], specifically 2-nitril 3-vinyloxirane. 

2- acetoxy 3-vinyloxirane, 2-formyloxy 3-vinyloxirane, 2-propionyloxy 3-vinyloxirane, 2-formamido- 

3- vinyloxirane, 2-acetamido- 3-vinyloxirane, 2-propionamide 3-vinyloxirane, 2-acetyl-3-vinyloxirane, 
2-formyh3-vinyloxirane, 2-propiono yl- 3-vinyloxirane, etc. can be mentioned. In the case of the 
copolymerization, copolymerization at least of other ethylenic unsaturated monomers of a kind of may be 
carried out to a copolymer to 10-mol %. As the ethylenic unsaturated monomer, the olefins of the carbon 
numbers 3-10. The vinyl ester of low-grade alkane carboxylic acid, acrylic acid (meta). They are 
ethylenic-unsaturated-carboxylic-acid amide, such as ethylenic unsaturated carboxylic acid, such as 
maleic acid and fumaric acid, or anhydrides of those, low-grade alcohol ester of acrylic acid (meta), glycidyl 
(meta) acrylate, and acrylic acid (meta) amide, a chain transfer agent is used for a copolymerization reaction 
under existence of solvents, such as benzene, or absence if needed, for example using usually used radical 
polymerization initiators, such as peroxide, — the bottom of application of pressure, ordinary temperature - 
warming — it can carry out within a tub type or a tubular type reactor downward. 

[0010]Thus, if an ethylenic copolymer obtained is heated under existence of oxygen, a carbonyl group will 
generate in a polymer molecule very promptly, and will become polymer which has functions, such as 
photodegradable, but Various functional groups can be introduced into polymer using a reagent which 
furthermore reacts to hydrogen of an alpha position of a carbonyl group of this polymer, and a carbonyl 
group. The above-mentioned general formula In [the-izing 1], although 50-99.9y of x are 0.1-50. y is 0.3-20 
preferably, and it is this general formula. As polymer expressed with [the-izing 1], 0.04-1.2 have preferred 
intrinsic viscosity in a decalin at 135 **, and if 1.2 is exceeded, a moldability will fell. What has low intrinsic 
viscosity can be used as a constituent of constructs other than a base (for example, a protective layer etc.), 
intrinsic viscosity is high and a thing with a moldability can be used as bases, such as a substrate and a tape. 
[001 1]Above[-izing 5] And the above-mentioned general formula Each substituent an ethylenic copolymer 
which consists of a predetermined repeating unit of [the-izing 6] is indicated to be by the substituent X and 
this X is the above-mentioned general formula, the same thing as a thing of [the-izing 1] — expressing 
(substituent R,, Rj. and Rg also express the same thing) — for obtaining this ethylenic copolymer — 
ethylene — at least — the above-mentioned general formula Copolymerization of the compound expressed 
with [the-izing 10] is carried out under existence of a radical polymerization initiator. A polymerization 
mechanism of the copolymerization is the following reaction formula. It is shown by [theHzing 11], 
[Formula 11] 
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CH2=CH2+- CHz -CH-CH-CH-X 

\ / 
0 

R ' 

—^jl^^^CBz -CH-CH-CH-X — — — 

\/ 
0 

— >R.^^^Cnt -CH-CH-O-CH- 

I 

X 

— ^R-^CHa -CH2-Hir-<CH2 -CH«CH-0~CH^ 

I 

X 

(I) 

furthermore — have a carbon-carbon double bond of the polymer expressed with the above-mentioned (I), 
the growth polymer radical which has an ethylene radical in carbon at the end joins together, and a radical 
moves on the carbon atom of that another side — this radical — ethylene — or it describes above The 
monomer expressed with [theHzing 10] is attacked and branched chain grows. From this to the 
above-mentioned general formula the parenthesis document of the general formula showed the repeating 
unit expressed with [the-izing 6] — as — (aHa) (bHb) and (a)- it does not join together in the combination 
of (b). The above-mentioned general formula The reaction condition of the kind of the concrete compound 
expressed with [the-izing 10] and ethylenic unsaturated monomer which can carry out copolymerization and 
quantity, and others is the above-mentioned general formula. It is [ ethylene and ] the above-mentioned 
general formula at least about the compound of [the-izing 1], It is the same as that of the case where it 
obtains from the compound of [the-izing 10], almost, and the copolymer obtained is described above. The 
content of the repeating unit expressed with [the-izing 5] is the 50 - 99.9-mol % and above general formula. 
0,04-1.2 are preferred and the character of the copolymer of the content of the repeating unit expressed 
with [the-izing 6] is [ the solid phase viscosity in 0.1 - 50 mol % and a decalin / in / it is 0.3 - 20 mol % 
preferably, and / 135 of the copolymer] also the above-mentioned general formula. It can be said that it 
is almost the same as the compound of [the-izing 1]. The above-mentioned general formula The compound 
of [the-izing 1] is equivalent to the compound of the above-mentioned (I), and is described above, [-izing 5] 
And the above-mentioned general formula The ethylenic copolymer which consists of a predetermined 
repeating unit of [the-izing 6], It can say that branched chain was further combined with the compound, the 
generation ratio of these compounds changes with reaction conditions, and it can be said that it becomes 
easy to generate the latter, so that an elevated temperature and high voltage are used, when [ general for 
example, ] a raw material monomer presentation is the same, 

[001 2]Above[-izing 7] **[-izing 8] And the above-mentioned general formula In order to obtain an ethylenic 
copolymer which consists of a predetermined repeating unit of [the-izing 9], they are ethylene and at least 
one sort of following general formulas. Copolymerization of the compound expressed with [the-izing 12] is 
carried out under existence of a radical polymerization initiator. 
[Formula 12] 
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H 



)-C=i-H 



C I 



-i ■ 



(However, Y and Z the above-mentioned general formula) The same thing as the thing of [theHzing 9] is 
expressed. 

The polymerization mechanism is the following reaction formula. It is shown by [the-izing 1 3], 
[Formula 13] 



^0-C-CH2 R 



^O-C-CHz 



Y. 



Y^ -/0-C-CH, --R 
C 



1^ 



c=o + 



CHz -C-CHz --R 
II 

0 



-(CHz -CH2-Hc~4CHe -C-CHz^-WCHz -C-CHz -0-C)^ (II) 

II II I 

0 0 z 



The above-mentioned general formula As a concrete compound expressed with [theHzing 12], 
2,2-di-(n-heptyl)-4-methylene-1,3-dioxolane can be mentioned, for example. The reaction condition of the 
kind of ethylenic unsaturated monomer and quantity, and others which can carry out copolymerization is the 
above-mentioned general formula. It is [ ethylene and ] the above-mentioned general formula at least about 
the compound of [theHzing 1]. It is the same as that of the case where it obtains from the compound of 
[the-izing 10], almost, and the copolymer obtained is described above, the content of the repeating unit 
expressed with [theHzing 7] — 50 - 99.8-mol % — it describes above [-izing 8] And the above-mentioned 
general formula the content of the repeating unit expressed with [theHzing 9] — respectively — 0.1 - 
40-mol % — they are 0.3 - 20-mol % preferably — and the above [Hzing 8] And the above-mentioned 
general formula The total quantities of the repeating unit expressed with [theHzing 9] are 0.2 - 50-mol \ 
and, as for the solid phase viscosity in the decalin at 135 of the copolymer, 0.04-1.2 are preferred, it is 
0.05-1.0 more preferably, and the character of the copolymer is also the above-mentioned general formula. 
It can be said that it has the almost same character as the compound of [theHzing 1]. 
[001 3] Although each of above-mentioned ethylenic copolymers can be independent or more than one can 
be used together, other materials can be used together, unless transparency and a mechanical strength are 
spoiled as a material of a base, and unless the function is spoiled as a constituent of other constructs. For 
example, other olefin (**) polymers, polyacrylonitrile, polyamide, Polycarbonate, ABS plastics, polystyrene, 
polyphenylene oxide, Polyvinyl alcohol system resin, VCM/PVC system resin, vinylidene chloride system 
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resin. Thermoplastics, petroleum resin, KUMARO indene resin and phenol resin, such as polyester system 
resin, thermosetting resin, such as melamine resin, and ethylene-propylene system copolymer rubber (EPR.) 
At least o ne sort, such as synthetic rubbe rs, such as SBR, such as EPDM, NBR, butadiene rubber, IIR, 
chloroprene rubber, polyisoprene rubber, and styrene butadiene styrene block copolymer, or crude rubber, 
can be mentioned. Various additive agents, such as ultraviolet inhibitor, a spray for preventing static 
electricity, an antioxidant, a plasticizer, a cellular inhibitor, a cross linking agent, and a dispersing agent, may 
be used together. 

[0014]In this invention, a vinyl alcohol system polymer can also be mentioned as ''biodegradable polymer." a 
number average degree of polymerization (Pn) is 50 or less — a ratio of a weight average degree of 
polymerization (Pw) to a number average degree of polymerization (Pn) — a vinyl alcohol system polymer 
whose Pw/Pn is 1 .3 or less is preferred In order to obtain this special vinyl alcohol system polymer, a 
number average degree of polymerization (Pn) is 50 or less — a ratio of a weight average degree of 
polymerization (Pw) to a number average degree of polymerization (Pn) — it is obtained, when Pw/Pn 
makes a poly aryl vinyl ether system polymer which is 1.3 or less react to sodium and saponifies it in liquid 
ammonia. The above-mentioned poly aryl vinyl ether system polymer is obtained by carrying out living 
cationic polymerization of the monomers, such as benzylvinyl ether. For example, in a nitrogen atmosphere 
and under complete dehydration conditions, using an organic aluminium reagent as an initiator, initiator 
concentration is set up more than 0.5 (a mol / monomer 1 L), and it polymerizes. As a vinyl alcohol system 
polymer, it may have a constitutional unit which consists of a vinyl ether monomer and a monomer in which 
cation copolymerization is possible, for example, styrene, its derivative, isobutene. etc. besides a 
constitutional unit of vinyl alcohol. Also about such a vinyl alcohol system polymer, unless transparency and 
a mechanical strength are spoiled as a material of a base. Unless the function is spoiled as a constituent of 
other constructs, at least one sort of each of above-mentioned ethylenic copolymers, and resin and an 
additive agent which others described above can be used together. In order to raise intensity of a molded 
product which consists of material of each of above-mentioned ethylenic copolymers and a vinyl alcohol 
system polymer, chemical and a physical means of using a cross linking agent or irradiating with radiation 
may be used. 

[0015]As a method of predicting an isotropic light scattering loss value from molecular structure of polymer. 
From molecular volume and molecular refraction, a value of isothermal compressibility and a refractive index 
estimates, and an isotropic scattering loss value is predicted from this value (N. Tanio and Y.Koike, 
Jpn.J.Appl.Phys., 36,743 (1997).). according to a scattering loss value predicted about poly methyl 
methacrylate (PMMA) and polystyrene (PS) from now on — more — low, in order to obtain scattering loss 
polymer, Isothermal compressibility and a refractive index are supposed that it is necessary to choose small 
polymer, and, as for the light scattering loss value, it specifically turns out about poly methyl methacrylate 
(PMMA) and polystyrene (PS) that the former is excellent in the latter about twice. Compared with polymer 
which has a repeating unit which has an aromatic ring, that transparency is large hears about polymer which 
does not have a repeating unit which has an aromatic ring from this report small [ a light scattering loss 
value ] therefore. If it carries out from this point, can say that it is preferred to use polymer which does not 
have a repeating unit which has an aromatic ring as for resolvability polymer used in this invention from a 
point of the transparency of a base, but When it can be used and uses as a constituent of constructs other 
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than a base, it is good not to be necessarily polymer which is excellent in transparency, polymer which has 
an aromatic ring which is not excellent in transparency is also, and it is ** which is excellent in transparency 
or a mechanical strength also by polymer which has a repeating unit which has an aromatic ring. As polymer 
which has a repeating unit which has an aromatic ring, as the above-mentioned substituent X — 
un-replacing or a substituted phenyl group (as a substituent — one piece or two low-grade alkyi groups (it 
may be the same or may differ).) a methoxy group, a nitrile group, an amino group, a nitro group, and a 
halogen atom are mentioned. Polymer which has alpha-naphthyl group and the substituent indicated to 
general formula (I) of beta-naphthyl group and other JP,62-260821,A, Polymer which may be the same or 
different as the above-mentioned substituents Y and Z and which has a substituent of un-replacing. a 
substituted phenyl group (a low-grade alkyI group, a halogen atom, a cyano group, or a methoxy group is 
mentioned as a substituent), or 2-naphthyl group, respectively can be mentioned. 

[0016]In this invention, as coloring matter used for a pigment layer, For example, cyanine systems, such as 
a metal-containing India aniline system and an India renin system, a phthalocyanine system, a 
naphthalocyanine system, the phenalene system, a naphthoquinone system, an anthraquinone system, a 
pyrylium system, azo, an AZURENIUMU system, and doria — a reel methane series, a poly methine system, 
SUKUWARIRIUMU system coloring matter, etc. — it can be independent or more than one can be used 
together. In order to manufacture an optical information recording medium of this invention, a coloring 
matter solution which dissolved coloring matter is prepared, and it applies to a substrate of translucency 
which consists of the various above-mentioned materials. To these coloring matter solutions, fluorine 
system solvents, such as chloroform, a dichloroethane, and fluorinated alcohol, Cellosolves, such as methyl 
ethyl ketone, dimethylformamide, methanol, toluene, cyclohexanone, an acetylacetone, diacetone alcohol, 
and methyl cellosolve, dioxane, etc. can be used. A track groove or a pit may be formed in a substrate, and 
it may have a signal required for an address signal. It is preferred to use a spin coat method for applying the 
above-mentioned coloring matter solution to a substrate. In this case, the thickness of a coating layer after 
desiccation can apply what is used conventionally. Other compounds, such as the other above-mentioned 
metal complex and singlet oxygen quencher, an optical absorption agent, and a radical scavenger 
(scavenger), may also be included in a light interference layer in this invention. 

[001 7]A reflecting layer other than the above-mentioned light interference layer may be provided, and a 
protective layer and a case where it has a protective layer in a substrates face (incidence side of a laser 
beam) further may be sufficient on the reflecting layer. Au, aluminum which were formed by vacuum 
evaporation, sputtering, etc. as a reflecting layer, Ag, Cu, Pt(s), and these high reflectivity material films that 
are metal membranes, such as other alloys and an alloy in which minor constituents other than these were 
added further, etc. respectively are mentioned, As a protective layer, a solution of radiation-curing type 
resin, such as ultraviolet curing type resin, is applied with a spin coat method etc. for protection of an 
optical information recording medium and weatherproof Hitoshi Kougami's purpose, and a coating layer 
which carried out radiation curing is mentioned, under the present circumstances, polymer concerning this 
invention mentioned above — as it is — or it denaturalizes, and it may be independent or may use together. 
[0018]Thus, an optical disc which provided a light interference layer and a reflecting layer containing a 
pigment layer and in which a protective layer etc. were further provided on a substrate is obtained. An 
optical disc of other same composition or another composition with the light interference layer at least may 
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be pasted together, or it may paste together by making the substrate itself counter. As material for this 
lamination, and a method, ultraviolet curing resin, cation ic hardening resin, a double-sided pressure sensitive 
adhesive sheet, the hot melt method, a spin coat method, the dispensing method (extrusion process), 
screen printing, a roll coat method, etc. are used, also in this case, polymer concerning this invention 
mentioned above — as it is — or it may denaturalize, and may use independently or may use together. 
[0019] 

[Embodiment of the Invention] Although the following examples explain for details, If a substrate is fabricated 
as resolvability polymer using three kinds of ethylenic copolymers which have photodegradable and 
biodegradability and which were mentioned above, and the vinyl alcohol system polymer which has 
biodegradability and an optical disc is produced using this. Since it does not have a repeating unit which has 
an aromatic ring as these polymer was mentioned above. What [ has a molecular weight good transparency 
and large the intensity is also indicated to be with intrinsic viscosity ]. When laying on the shelf of the used 
optical disc in which the substrate which can be enlarged when other structures use polymer of same class 
together is obtained and which both uses the substrate, it decomposes only by neglecting the optical disc in 
a nature, and can avoid remaining. 
[0020] 

[Example]As an ethylenic copolymer which has photodegradable [ as Example 1 - 5 resolvability polymer ], 
and a biodegradation student, it is the above-mentioned general formula. Polymer belonging to [the-izing 1] 
is used for the material for substrates. That is, as shown in Table 1 . each ethylenic copolymer used for 
Examples 1-5 is obtained by the following manufacturing method and a refining method according to a 
presentation and other polymerization conditions of a raw material monomer, and a yield and description are 
shown about each. Inside of front, [eta] is the intrinsic viscosity in the decalin at 135 ** measured by the 
predetermined method, and a "comonomer" is the above-mentioned general formula. The monomer 
belonging to [the-izing 3] is shown. After each ethylenic copolymer fully replaces a metal autoclave type 
reactor with an agitator with a content volume of 320 ml with nitrogen and ethylene. The ethylene of the 
specified quantity was prepared, the di-tertiary-butyl peroxide (DTBP) which is a comonomer and a 
polymerization initiator was poured in by 39 g of 2:1 mixed liquor of benzene and n-hexane, and the 
polymerization was performed on condition of predetermined for 4.5 hours. When the average molecular 
weight of the generated polymer was comparatively high, it dissolved in the toluene which heated the 
polymer, and supplied in a lot of methanol after that, and after making precipitate and washing [ filter and ] 
polymer, vacuum drying was carried out and it refined. When the average molecular weight of the generated 
polymer was comparatively low. removal refining of an unreacted monomer, benzene, and the n-hexane 
mixed liquor was carried out for the polymer by scale loss pressinff-down evaporation. Intrinsic 
viscosityMeasurement of [eta] dissolves polymer in a heating decalin by the concentration of 40 mg/20 ml, 
measures the relative viscosity (eta^ at 135 ** with a UBERODO viscosity meter, and asks for it with a 
following formula. 

[eta] = (Ineta^ /C (C is the concentration of a polymer solution, and g/IOOmI) 

Refined polymer was molded into the sheet about 100 micrometers thick by heating compression, or it 
dissolved in the heating carbon tetrachloride, and this solution vaporized the after-dropping carbon 
tetrachloride on the halite board, the thin film of polymer was formed on the halite board, and infrared 
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spectroscopic analysis was conducted. Analysis by the ^^C-NMR spectrum at 80 ** was conducted as a 
solution which dissolved refined polymer in orthodichlorobenzene, and each ethylenic copolymer was 

checked. 

[0021]The transparent substrate which consists of each ethylenic copolymer the above-mentioned 
Example 1 with 0.6 mm [ in thickness ] and an outer diameter [ phi ] (diameter) of 120 mm - for five in which 
the groove of 0.32-micrometer [ in width ], depth [ of 100 nm ], and pitch 0.74micrometer spiral shape was 
formed in the surface is fabricated by injection molding process. Next, TORIMECHIN system cyanine dye 
NK-2084 (made in a Japanese sensitizing dye research institute), Mix a metal complex by the weight ratio 
95:5 as a SadamuMitsuyasu-ized agent, and this mixture Fluorinated alcohol. For example, it dissolves so 
that it may become 3% of the weight to 2. 2, 3. and 3-tetrafluoro 1-propanol (it outlines made in Tokyo 
Chemicals and the following TFP), and the solution is applied with a spin coat method on the surface of a 
substrate, and the light interference layer which consists of a sensitizing dye film of 60 nm of thickness is 
formed. 

[0022]On this light interference layer, the Au membrane of 80 nm of thickness is formed by sputtering 
process all over the field of 44mmphi to 1 1 7 mmphi of a substrate, and a reflecting layer is formed. Carry out 
the spin coat of ultraviolet-curing^resin SD-21 1 (made by Dainippon Ink & Chemicals, Inc.) on this reflecting 
layer, that coat is made to irradiate with and harden ultraviolet rays, and the protective film of 5 
micrometers of thickness is formed. After ultraviolet-curing-resin SD-318 (made by Dainippon Ink & 
Chemicals. Inc.) is dropped on the light interference layer in which the protective film of this substrate and 
its protective film are hot formed, After placing on it other substrates fabricated like the above and making 
the gap diffuse resin with a spin coat method. It is made to glare and harden from the substrate side on 
which ultraviolet rays were put again, the substrate piled-up by forming in the field of 32mmphi to 120 
mmphi of the substrate from the beginning a glue line with a thickness of 25 micrometers which consists of 
resin is pasted together, and a bonding-type optical disc is produced. 

[0023]Thus, the optical disc produced can be provided with the function as the modulation factor and other 
optical discs after a jitter and record, and a substrate has photodegradable and biodegradability from the 
characteristic of the material. 

C0024]Example 6 acquired by making it the same except having changed polymerization conditions other 
than a raw material monomer presentation in Examples 1-5 shown in the six to example 10 table 1, 
respectively as shown in Table 2 - the ethylenic copolymer for ten (above) [Hzing 5] And the 
above-mentioned general formula Except having used the copolymer of predetermined ratio within the limits 
of the repeating unit expressed with [the-izing 6], in a similar manner, each substrate is produced and each 
optical disc is further produced using each substrate. Thus, the optical disc produced can be provided with 
the function as the modulation factor and other optical discs after a jitter and record, and a substrate has 
photodegradable and biodegradability from the characteristic of the material. 

[0025]The example 1 1 above [-izing 7] **[-izing 8] And the above-mentioned general formula The repeating 
unit of [the-izing 9] uses for the material for substrates the ethylenic copolymer which consists of polymer 
belonging to predetermined ratio within the limits. As shown in Table 3, an ethylenic copolymer is obtained 
according to a presentation and other polymerization conditions of a raw material monomer, and the yield 
and description of the copolymer are also shown. Other polymerization conditions are the same as that of 
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the case of the above-mentioned Examples 1-5. Inside of front, [eta] is the intrinsic viscosity in the decalin 
at 135 *♦ measured by the above-mentioned method, and "a polymer presentation (mol %)" is the 
above-mentioned general formula, x of formula (II) of [theHzing 13], y, and z are shown. An optical disc is 
produced like Examples 1-5 except having used the above-mentioned material. Thus, the optical disc 
produced can be provided with the function as the modulation factor and other optical discs after a jitter 
and record, and a substrate has photodegradable and biodegradability from the characteristic of the material. 
[0026]The ratio (Pw/Pn) of a weight average degree of polymerization and a number average degree of 
polymerization uses for the material for substrates the vinyl alcohol system polymer which has a 
predetermined range as example 1 2 resolvability polymer. Namely, in the process of polymerizing the 
solution of benzylvinyl ether using a dichloride ethylammonium n-hexane solution, and saponifying the 
polymer with metallic sodium in liquid ammonia, By changing a reaction condition, three kinds of vinyl alcohol 
system polymers (all are degree % of 99.9 mol of quarrel) of** Pn=9, Pw/Pn=1.26, ** Pn=18. Pw/Pn=1.27, 
** Pn=46, and Pw/Pn=1.12 are compounded, When intensity runs short about each, necessity is accepted, 
and they are other high-polymer vinyl alcohol system polymers (for example, by using together a vinyl 
alcohol system polymer (Pn=528, Pw/Pn=1.19, and degree % of 99.9 mol of saponification) etc.). The 
substrate containing each of these ** - ** is produced. The detailed manufacturing method of the vinyl 
alcohol system polymer of the above-mentioned ** removed the water of adsorption in glass reaction 
vessels by preparing the glass reaction vessels which equipped the three-way cock, heating under a 
nitrogen gas atmosphere after a nitrogen purge, and drawing in with a vacuum pump. Next, a replaced 
injector is used with dry nitrogen and they are toluene 184mL, ethyl acetate 30mL, BEJIRU vinyl ether 30mL, 
and toluene solution 6mL (under a dry nitrogen atmosphere beforehand) of trifluoroacetic acid. In order of 
[ a part of] toluene 13.5mL and the mixed liquor produced by doing trifluoroacetic acid 6mL mixing of, it 
added to the reaction vessel and the system of reaction was cooled using the ice bath. In the place where 
the degree of system internal temperature amounted to 0 **, ethylaluminum dichloride n-hexane solution 
(Imol/L) 50mL was added, and the polymerization reaction was started. The polymerization reaction was 
suspended by pouring in methanol 50mL into the system of reaction 3 minutes afterward. After the 
polymerization reaction stop, after 5% of chloride washed twice and 2% of sodium hydroxide solution 
subsequently neutralized except for initiator residue, PBzVE(s) were collected by condensing and carrying 
out reduced pressure drying of the reaction mixture. Next, when the cleavage reaction of the ether bond of 
obtained PBzVE was described, after fully carrying out the nitrogen purge of the reaction vessel and cooling 
at -78 ** by a dry ice methanol cooling system, liquid ammonia of 1 .2L was introduced. The 
dimethoxyethane solution of 10% of the concentration of the above-mentioned PBzVE25g was dropped into 
the liquid ammonia which invested the metallic sodium 1 3.2g and assumed blue into the reaction vessel. It 
reacted by neglecting it for 3 hours after the end of dropping. After ending reaction, the ammonium acetate 
45g was added into the reaction vessel, and the reaction was suspended. Next, after having added the 
distilled water of about 200 mL(s) in the reaction vessel after passing nitrogen and distilling off ammonia 
thoroughly in a reaction vessel, and filtering, the solvent was distilled off for filtrate using the rotating 
evaporator. After filtering the solution which dissolved the white solid obtained by the above-mentioned 
operation in distilled water 150mL. Cation exchange resin (DOWEX50WX8 and the type 1L were passed 
at the rate of /cm^ by 1 - 2mL/, and were made to change the sodium ion and ammonium ion in solution into 
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a hydrogen ion) Next, by making it pass, the acetate ion in solution was removed to the anion exchange resin 
(IRA-400 and OH "type) IL, and the hydrogen ion was further neutralized to it. Next water was distilled off 
for the solution which carried out ionic exchange using the rotating evaporator, and PVA was obtained by 
performing vacuum drying at 40 more **. The number average degree of polymerization (Pn) calculated from 
the measured value by the ^H-NMR (nuclear magnetic resonance) about PVA was 9. The ratio (Pw/Pn) with 
a number average degree of polymerization of the weight average degree of polymerization of the standard 
polystyrene conversion which used for the solvent THF of the polyvinyl acetate produced by acetylating the 
PVA with a conventional method, and was searched for by GPC measurement at 40 was 1 .26. 
[0027]The detailed manufacturing method of the vinyl alcohol system polymer of the above-mentioned **, 
They are toluene 212mU ethyl acetate 30mU benzylvinyl ether 30mU and trifluoroacetic acid toluene 
solution 3mL (under a dry nitrogen atmosphere beforehand) like the case of the vinyl alcohol system 
polymer of the above-mentioned **. In order of [ a part of] toluene 13.5mL and the mixed liquor produced 
by doing trifluoroacetic acid 6mL mixing of, it added to the reaction vessel and the system of reaction was 
cooled using the ice bath. In the place where the degree of system internal temperature amounted to 0 **, 
ethylaluminum dichloride n-hexane solution 25mL (Imol/L) was added, and the polymerization reaction was 
started. The polymerization reaction was suspended by pouring in methanol 20mL into the system of 
reaction 30 minutes afterward. PBzVE(s) were collected by refining like the case of the vinyl alcohol system 
polymer of the above-mentioned ** hereafter. Next, when the cleavage reaction of the ether bond of 
obtained PBzVE was described, the nitrogen purge of the reaction vessel was fully carried out it cooled at 
-78 ** by the dry ice methanol cooling system, and liquid ammonia of 1.2L was introduced. Into the liquid 
ammonia which invested the metallic sodium 13.2g and assumed blue into the reaction vessel, the 10% 
dimethoxyethane solution of the above-mentioned PBzVE25g was dropped. It reacted by neglecting it for 3 
hours after the end of dropping. Next PVA was obtained by refining like the case of the vinyl alcohol system 
polymer of the above-mentioned **. Pn calculated like the case of the vinyl alcohol system polymer of the 
above-mentioned ** about the PVA was 18, and Pw/Pn was 1.27. 

[0028]The detailed manufacturing method of the vinyl alcohol system polymer of the above-mentioned **, 
They are toluene 228mL, ethyl acetate 30mL, benzylvinyl ether 30mL, and trifluoroacetic acid toluene 
solution 6mL (under a dry nitrogen atmosphere beforehand) like the case of the vinyl alcohol system 
polymer of the above-mentioned **. In order of [ a part of] toluene 18.9mL and the mixed liquor produced 
by doing trifluoroacetic acid 0.6mL mixing of. it added to the reaction vessel and the system of reaction was 
cooled using the ice bath. In the place where the degree of system internal temperature amounted to 0 
ethylaluminum dichloride n-hexane solution (Imol/L) 25mL was added, and the polymerization reaction was 
started The polymerization reaction was suspended by pouring in methanol 20mL into the system of 
reaction 30 minutes afterward. PBzVE(s) were collected by refining like the case of the vinyl alcohol system 
polymer of the above-mentioned ** hereafter. Next, when the cleavage reaction of the ether bond of 
obtained PBzVE was described, the nitrogen purge of the reaction vessel was fully carried out, it cooled at 
-78 ** by the dry ice methanol cooling system, and liquid ammonia of 1.2L was introduced. Into the liquid 
ammonia which invested the metallic sodium 13.2g and assumed blue into the reaction vessel, the 
dimethoxyethane solution of 10% of the concentration of the above-mentioned PBzVE25g was dropped. It 
reacted by neglecting it for 3 hours after the end of dropping. Next PVA was obtained by refining like the 
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case of the vinyl alcohol system polymer of the above-mentioned **. Pn calculated like the case of the vinyl 
alcohol system polymer of the above-mentioned ** about the PVA was 46, and Pw/Pn was 1.12. 
[0029]The detailed manufacturing method of the above-mentioned vinyl alcohol system polymer used 
together, They are toluene 39.5mL, ethyl acetate 60mU benzylvinyl ether 60mL. and trifluoroacetic acid 
toluene solution 6mL (under a dry nitrogen atmosphere beforehand) like the case of the vinyl alcohol system 
polymer of the above-mentioned **. In order of [ a part of] toluene 97mL and the mixed liquor produced by 
doing trifluoroacetiG acid 0.6mL mixing of, it added to the reaction vessel and the system of reaction was 
cooled using the ice bath. In the place where the degree of system internal temperature amounted to 0 
ethylaluminum dichloride n-hexane solution (Imol/L) 6mL was added, and the polymerization reaction was 
started. The polymerization reaction was suspended by pouring in methanol 20mL into the system of 
reaction 30 minutes afterward. PBzVE(s) were collected by refining like the case of the vinyl alcohol system 
polymer of the above-mentioned ** hereafter. Next, when the cleavage reaction of the ether bond of 
obtained PBzVE was described, after fully carrying out the nitrogen purge of the reaction vessel, it cooled at 
-78 ** by the dry ice methanol cooling system, and liquid ammonia of 1.2L was introduced. Into the liquid 
ammonia which invested the metallic sodium 13.2g and assumed blue into the reaction vessel, the 
dimethoxyethane solution of 10% of the concentration of the above-mentioned PBzVE25g was dropped. It 
reacted by neglecting it for 3 hours after the end of dropping. After ending reaction, the ammonium acetate 
45g was added into the reaction vessel, and the reaction was suspended. Next, when a rotating evaporator 
is used for filtrate and a solvent is distilled off after filtering by adding in a reaction vessel with the distilled 
water of about 200 mL(s) after passing nitrogen the inside of reaction easy and distilling off ammonia 
thoroughly, it is condensed and becomes white suspension. It reprecipitated by supplying this in methanol of 
4.5L After making it air-dry, PVA was obtained by performing vacuum drying for two days in order to 
remove thoroughly the salt contained in a minute amount Pn calculated like the case of the vinyl alcohol 
system polymer of the above-mentioned ** about the PVA was 528, and Pw/Pn was 1.19. 
[0030] An optical disc is produced like Examples 1-5 except having used the above-mentioned material. 
Thus, the optical disc produced can be provided with the function as the modulation factor and other optical 
discs after a jitter and record, and a substrate has biodegradability from the characteristic of the material. 
At least about the resolvability polymer, the substrate obtained from the material containing resolvability 
polymer has resolvability, and can lessen the residue which is hard to disassemble. According to the result 
of having done the biodegradation activity examination using the PVA oxidative enzyme (PVA 
Dehydrogenese) which isolated the biodegradability of the item of the above-mentioned and the 

above-mentioned vinyl alcohol system polymer used together from PVA decomposing bacteria. Compared 
with the vinyl alcohol system polymer obtained by the usual radical polymerization, as for biodegradability, it 
is shown that the above-mentioned thing which uses together has the thing of about 3 times and the 
above-mentioned ** excellent in the thing of twice [ about ], the above-mentioned **, and ** about 6 times. 
[0031]"In each above-mentioned invention The above-mentioned base is constituted by some or all of the 
material using resolvability polymer which is polymer which has either [ at least ] photodegradable or 
biodegradability, Limitation of and this base having the intensity which is equal to the practical use at the 
time of the transparency in which record and reproduction are possible, and handling by a laser beam" may 
be added. 

16 



JP 2000-105945 

[0032] 

[Effect of the Invention]According to this invention, it has resolvability, even if it neglects it in a nature, and 
generating of a public nuisance can be lessened, discarding treatment of a used product can be performed, 
the cost of the discarding treatment can be reduced, and the optical information recording medium which 
applies and can moreover manufacture the conventional manufacturing method without carrying out a major 
change can be provided. 
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[Table 3] 
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aw t TIB [fb7] T'S^nsS?)5iL#fficD#aA^5 

0-9 9. 9^:;U%. TK CfbS] J^r/Tia-ffi^ ut 
9] Ta^nSi^t>3gL#fi[O#ffl3b^0. 1-4 0^;U 

1*^0. 2-5 0^-;l/%*^6tifiK^nTi>Sxf^U>rt 

a#ft:T^s±is (1) o^ifffiies5®(*. 
[fk7] . 
[{kS] . 

[{1:9] ifcfcU Y. Z{i|5l-Xti^J5:S®^STfe 
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tt^o ) . (5) i^m^^^V'^-it^^m&.^Wt^ 
[0 0 0 6] ^mmc^^'x. ^mmmmi^tit. c 

[000 7] *^^^^cfeu^T. rj^mmmmwcom^ 

[0008] r^mit:^^ U T-J h LTti. ^^m&R 

;&o^±fB-fias Cite] iOF;T^o^^3iL*ffiA>^:&s 

ISS ab9] O^SiOgl»?3lL*ffi;b^635:Sxf-UV« 

5nsx^uyjts^»i. x-e/T^^n§±!a-^^ 
Ri . R2 . R3 r*7fs-^ti^7mm'^^i±mM^i-3 

(07jv:^jm^m^&u:^t^fi\ c(o-m^ at I) so 



■e^^nsxf-uvftfi'&iti&tfstctt. x^uyi:/> 

So 

[fkio] 

H H H 

i V 

•To ) 

[0 0 0 9] c(0-&A Hb 1 0] T^^^nsfb^ 

2-7-ir h4^i:/-3-tfx;l/;i-4^i/-^>, 2 

3~ex;V;fJ-4^>'5>. 2-r-fehr^ K-3-lfx;l/ 
;4-4^'>^X 2~yDt^:t>7^ K-3-Vfx;l/^4^v/ 
2-7-t^;U-3-}fx;l/:t4^>/^>, 2->-^;l/ 
5;U-3-lfx;l/:j-4^i/-7V. 2 -^D t!:^y-r;l/-3 

«rfta^mc 1 o^:;l/%^T'^ta^Lr^,<^:^/^o -eox 

^) 7^U;l/ffio{mr;l/n-;Uxxx;V!g. ^'Ui/i^ 
Ox^U>'tt^ig^;^;l..t:>^7^ FS^HT^So « 

[0 0 10] <10i;5tcLT#GnSx^U>i^fi'a'<* 

x;VS;&t;*;l/.i<x;l/S^ a {L[^07j<^ ilSJfi-r SK^^ 

So ±l2-fiSS Hbl] tilfc-l^T. xt±5 0~9 9. 
9> ytiO. 1-5 0T^S*^ yti*f^L<ti0. 3 
-2 0TfeD. CcD-j|6S Cfbl] T'at)^ns^KUv 
-tLTlt. 1 3 STtc^SttSrAyyifitDH^tfea^b^ 
0. 04-1. 2*^4?^b<. 1. 2:&Mx.Si:fiej^tt 
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fe-«gs ak6] T'S^n^iKt)igL*ffiio#st±o. 

1-5 0^:;!/%. »^b<fiO. 3~2 0t;I/%"efe 

^/c. ^iDftfi^ttOl 3 SrtC^ott^xTbUV^' 
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hA^Tt. Sii£:^f^tcJ:>)cn?)Ofk^^to*fiSci±t±M 
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{iO^tJ-MA^O. 2-5 0^:;l'%T'fet>. ^rc. 
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tcti. fi?!IxtfS¥i§a'&ll (Pn) ;6^5 OtXTT^^D. 
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w/Pn3bM. 3i:^TT^^S5j?U7U-;Vtfx;l/X-x 
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^ if O t y U If > ^;?7 >a^r ^ C t J: 15 

0. 5 (^;i//tyT-i L) ijLttcis^LTa^-r 

lfx;l/r;l/3-;l/|^B'&<*i:LTt±. lfx;V7;Vr3 
:t>«a^;6^"Jtl^#«{*:. «^J;^tfXf-U>&t;^<C>K 
l\ CO<i:'5^lfx;l/7';l/:3-;l/3^a^Wcoi/>Tt>. 

lit). $fc. ffloa*{*(D#ifig«i)^i: LTtt^foatg:& 
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r ;l/ii-;i/3ga^»0«-^3b^ ^ ^ §figJ^%jtr)§SS;^fR3± 
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^Ftt^Dtiaa^fflA^^SlJ^nS (N. T a n i o an 
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s. , 36. 743 (1997)o C n 8 U ^ ^5? t> 
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coo 1 6] *^0^tc4ot^T. fe^Mle:mi>^fem^b 
^Oi/T^VI^^ ^^fni/T-yi^, -Ty^ui/y-y 
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TcAu. AK Ag. Cu> Pt. cn8cO^>J?^i?3fte 
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^O^^^SUHi^ttbT. *34^St>tiefffibT^>«fc 

COO 1 8] Ct0^^tCbTSSiD±lCfe^^;&-g't?7t 
bfd{faOl^m«^SSl^{±!3'J^«fie^?)5t-r X^r^ifi 
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^t>S±^bfc:4?Uv-;£:^O^t. ^SVHi^ttbT 
^SiHi:<JfmbT^>J:V\ 

CO 0 1 9] 

^•rS±abrc:3SSOXf-U>«S^{4:, 
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rxyfe^N K - 2 0 8 4 (0*^7tfe^W^m» 

i:. ^$^fk?Pii:LT^S^§i*;&fi«Jt9 5 : SXM^ 
U (lfOS^^:7»y|g{l:7';l/3-;K Wl^tf 2, 2. 
3. 3— r h^7;l/:*-p- 1 -yD/V-;l/ Cm^ftiic 
aS> WTTF Pi:lilSfB-r§) tc3fift%tc^^J:^tc 40 
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<lO<t3ti:bTf^K^n^7tr>f X:>ti. s^^y^J?-. E 
[0 0 2 5] *»Jl 1 

±IE Cfk7] . CfLS] &tf±tH-«gS Ut9) com*) 

b>3ta^ft^ssffi'?)a'**tcffii>So s 3 tc^-r ct ^ 
tc. x5^uyjta^ft«M5R^/v-offi«^(offl©a 
^^mc^-oxmf^n. ^o«a^<*(DiR«:5^t/i±«=^ 

SOSLfc 1 3 5 ttC^stt^xiJ V y^com^^mx^ 

3] eOS (II) Ox. y> z^&^fo ±l5t^3R^fflV^fc 
chi:^^ti^SSMi-5i:|Wi^tcLT. 7^-r^X^^ft 
S-rSo COct^^uLTftS^ns^x^XiJ^Ci. 

[0 0 2 6] mmmi 2 



c:o^Wiio±tc^^»a®fL«fliSD-2 1 1 (:^0* 

5 etc. C0Sfi(?)iS^jl&C5^0«ffi)l*^?^fig^ 50 



i^;!/ If x;Ux-x;l/Og?S;&z:Jgftxf-;l/7' >^:X "j; i:. 
n-^4^-9->rll?S:g:ffll,>ra'^b. ^'Da'^^l^^fgf^r 
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9. 9^;V%) ^n^ntcoi^T^gA^^S 

-;l/|^a^<* (Wl^tflf-;l/7;V3-;I/3Sa^i*: (Pn 

= 5 2 8. Pw/Pn=l. 19. ^yitA99, 9^ 

ms^(0&kim^m^^r. h;i/xy 1 8 4niL. K^x 

^;l/3 OmL. -^>^;l/tfx;l/x— x;V3 OmL. hVy 
a mmo h ;Ux 6 m L »i6^^g^ll® ^ 
TT?> h;l/X>13. 5mL;Rt»'J7;l/;^-ng^^6m 

o*t:frc^L/ci:c:5T% r^fl:x^;i/7;i/^x^i,n- 
^4^-*^>rSiS (Imo l/L) 5 OmL^jllPATM^;^ 

A-r ^ c tc <^ >3 . m^KJts^w±Lrco m-^^m 

?K^S*ibMJE^1-^(:i:tci:D. PBzVE^SiR 
Lfco ^^tc. ff^n/c P B z V E OJL-'rJl^l^^comM 

V^^T^T.-^ 7 .8 ^IZl^mLTc 

1. 2 LO?S«:r>-€xr^^AL/co Sf5S§l* 
tc. 3. 2g^gAb«fe^MLfc?S 

«:ry^xr*tc> ±tHiOPB2VE2 5giD?iJSl 0 30 

%Oi;><h4^iyx^>?g?g:&nSTLfco jjST^Jm. 3 

LfcS. *?J 2 0 0 m L (Ommik^K^^^^\CMX^ 
itji^trofd^. ii?g^n-^U-x/NM^U*-:$?-:&ffi 

afe@f*«:Mg7K 1 5 0 m L ^Cf§ft?Lfc^S?S^^i^SLfc: 

m^:^y'^^mm (DOWEXSOWXS. 

(I R A- 4 0 0. OH- I LtC. 

■-:5?'J-x;^jt?U-:$?-^ffll/>T. 7j<;&SSb, ^^te: 
4 0XT*K^I£^^fTacii:tcJ:0. PVAA^^fan 
/-Co ^OP VAtCOl^T(^)» H-NMR (^flStfi^til) 
lcJ:SrI!l^fii7b^^*i6rc:SJTOm^JS (Pn) ti9T*fe 
ofco ^fc. ^^OPVA^#S^^:J:0g^^l:LT^#en/c so 
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#y i^Kt:x;I/(3r) T H F ^f$^g^Cffil^T 4 0 •C'TiD G P 

cm^\z^K>S}trzmm^^')7s=^\yy^w<r>m&^^m 
-^mmw^m^&hco^t (Pw/Pn) tii. 2 6t 

So /"Co 

[0 0 2 7] ±tS®Otfx;l/7;l/a-;l/|Sa^{*dOPii 
^K3i73ffiti, ±ia®Olfx;l/77l/n-;U3^a^t*o^ 
^^IWHitcLT. h;l/xy2 1 2mL. fffKx^/l/S 0 
mL. ^>>^;l/trx;l/x-x;V3 OmL. h';7;l/;i-n 
»®h;l/X>'rgfl£3mL (^i6Sjg^^SH^TT\ h 
7Ux>13. 5mLSt;hU7;l/:tPSffi6mL?i'^b 

S^6lS^*?&^ffil/>T?^9LfCo ISrtSfi;b^O"CtC 
mLfci:C5T% z:itfl:x^;l/77V^X'^i:,n-^++!- 
ymWLZSmL (Imo 1/L) ^iDXTM^^iS^r^l 
^Lfco 3 0^d^^. y^y-;l/2 OmL^SJS^Stfitcft 
X-rscfctCc):!^. «^SJS^<?iLL/c. i;^T. ±120) 
(D y:x;V7;l/n-;l/^a^t4:©fl|^ i: |p|1iJc L TiBS-T 
^C}i\z:^^^ PB z VE^lHilRL/co :k\z. #^nfc 
P B z V EiDX-xyl/Jg^tDrj^ii^^StCOl^TSe^^ 

i:. SiSS^^J£»tc^^M«L. K^>r7>rx-p<^ 

/-;l/J^ailST*-7 SttC/taiL. 1. 2L(7)?S{*7V 

3. 2g*lgALWfe^Mbfc?Sft:7y^:x7ff'tc. ± 
12^0 P BzVE25gtDl 0%>^^ Y^y:i^^y'^WL^ 
jTFLrco STILTS. 3^r^SfMLSJS^?Tofco 
tc. ±fS(DOlfx;l/7;l/3-7VISa^{*:0^-&i:l^«k: 

LT3fiia-r5cii:tcj:t). pvA*n#^n/co ^^opv 

A^C•^^/^T. ±fB(DfOlfx;L/77l/n-;l/3SM^{*^^^ 
hlUfillcLT. *46fc:Pn{±l 8T'fe»3. Pw/Pnti 
1. 2 7TSorco 

[0 0 2 8] ±E(Di0t!:x;l/7;I/n-;l/3gM^(*OI¥^ 
*S3i7??*tis ±ia®Olfx;i/7;l/3-;V^a^«:o^ 
^^(WIlitcLT. h;l/xy2 2 8mL. i^Kx^;l/3 0 
m L . ^>>^;l/tf x;^x— x;!/ 3 0 m L . h U y)\/:^u 
S^Kh7l/X>rSffi6mL (^36S:S^^»ffl^TT. h 
;l/X>18. 9mLS:t>>'J7;l/:tog^K0. 6mL?^ 

lCjiL/ci:C5T\ -i^{hx^;U7;V^X'>An-^4^ 
■9-V}g?S (Imo l/L) 2 5mL^iDX.Ta^SJS^ 
^i&L/co 3 05^-^. ^^/-;l/2 0mL^iSi£3f^*tC 

jr^C^tCJ:^. PBz VE;^[gIilgLfc:. 

fcP B z V EOX-'f ;l/j|g^(0F^aSjSttOl/^Ta^5 

y-;i/?^aifeT— 7 8t:tc?&S3L. 1. zKoma^Ty 

3. 2g^SALWfe^ML/cJSi*7y^x74^tC. ± 
leaDP B z V E 2 5 gCDMS. 1 0%tO>^p« h^v'X^V 
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fco ±fB®otr-;l/T;l/=3-;l/^.fi^*^0ii^i: 

mm.\^\.rmmr^c}i\z^K>. pvA*^t#c>n/co ^ 

O P V A tcoi^T. ±fsa)0 tr -;l/7;l/n— ;U3g2^f;j: 
^Oii^^l^^ltcLT. ^46/cPn(i4 6T$0. Pw/ 
Pnlil. 1 ZT-feoTco 

[0 0 2 9] ^ffl'r§±fBtr-;l/7;b3-;V3Sa^<*0 

O^-^^HSItCLT. h;l/X>3 9. 5mL. ft^x^ 
;l/6 OmL. -^yi^;l/(f-;l/X— r;l/6 OmL. hU7 io 
;l/;i-ugtS^h7l/x>?g?g6mL (^i6$^^^^l?H^T 
X\ h;l/X>9 7mL&r»U7;l/:tnp^0. 6mL 

°CtcBL/c^cl5T\ z:^{l:x^;l/7;I/^x^An--N 
^^-^-^jg^S (Imo 1/L) 6mL^Anx.Tfi^^j^;;^ 

^ietrco ao^j'S. p«^y-;i/2 omL^s^Bl^•^'K: 

*rs<ii:ti:j;t)^ P B z VEJ^lEjiRLfco f#6n 20 

fcP B z V Etr)x-r;l/^^or?f1§}Si£tcov>T^^5 

;!<^y-;V?&a33^"e-7 8t;je:?$a3U 1. 2Lfl[)?S«: 

13. 2g;S:SALWfe^MLrc:f£<*7y^x7*tc. 
±fe^DPB z VE2 SgOjggl 0%Oi^^h+>'X^ 

ji31^^±T. 7>^-7^^^tciiSL/c^. *^2 0 0 30 

4. 5L<0^^?y-;l/WcSALT. ^a^fro^co 
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CD P V A tcoi/^T. ±IB®0 trx;V7;l/3-;H^M^<* 
0«-a-^PfiltcLr> *46fc:Pn«5 28TfeO. Pw 
/Pntil. igTSofco 
[0 0 3 0] ±iH*J**^mv>/c:c: i:iXi^ti^SSiJlJ 1 - 5 

®i^a'efffi"r5±lfiex;U7;I/=i-;P2SM^fromB°pO 
P V A J: ^ L fc P V A ^{bS^^ 
(PVA Dehydrogenese) ^fflU^T^^ 

J: Df#^nrc^x;i/7;i/=3-;U^S'a-«e:i±^;s> 
[003 1] ±fE#%0^fi:i3V^T. r±iss<*^^(D*J 
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